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PREFABRI CATED CONCRETE  STRUCTURE FOR DRY- ASSEMBLED
ClVIL BU LDI NGS

The present i nvention rel ates to concrete
structures entirely pr oduced with dry-assenbl ed
prefabricated elements, for civil buildings.

In particular, the invention can be advantageously
applied in the dry connection of walls, or vertical
elements also called septa or walls for supporting
verti cal loads” as rigid elements for absorbing the
hori zontal forces of floors, or horizontal elenents
also called tiles or beans which distribute horizontal
pl ane actions on walls. _

| Italian patent nr. 1. 364. 674 Bl discloses the
construction of walls by the vertical superinposing of
prefabricated el enents, in which each prefabricated
el enent has a parall el epi ped conformation and is
provided with lightening perforations having a vertical
| ongi t udi nal devel opment .

Rei nf or cenent cages defined by a plurality of
netallic bars or rods having a variable dianeter are
suitable for being inserted and housed in said
perforations .

During the laying of -the wall structure, in order
to provide an effective continuity by superinposition
of the above-nentioned rei nf or cenent cages, each
prefabricated elenent is assenbled on the underlying
elenent with the cages inserted in holes into which
concrete is cast so as to obtain a monolithic septum

with continuous reinforcenents over the whole height.
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Al t hough the wall solution wth prefabricated
el ements described above has proved to be extrenely-
effective and reliable, it has a great disadvantage,
however

The necessity of having tb cast the concrete inside
the perforations, in fact, nmakes the laying of the wall
descri bed above lengthy and difficult for the follow ng
reasons :

- the verticality nust be regulated wth diagonal
struts that cannot always be positioned,

- in order to fill the holes of each elenent wth
concrete, mxers and punps are required for a limted
quantity of concrete, with high costs and tines,

- the operations described above cannot be effected
if there are adverse weather conditions such as, for
example, in the case of rain, |low tenperatures, in the
presence of ice, etc.

An objective of the present i nvention is to
overconme the drawback of the known art nentioned above.

In particular, an objective of the present
invention is to provide a prefabricated structure which
can be easily dry-assenbled, i.e. wi t hout concrete
castings, so that it is possible to operate wth the
maxi rum assenbly rate as is the case‘ for connecting
metal lic structures.

A second objective of the present invention is to
provi de a prefabricated structure in which t he
connection system of the walls <coincides wth the

system for regulating its verticality.
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A further objective of the present invention is to
produce all of the structural conponents in the
factory, already equipped with finishings and plants,
so that at thé end of the assenbly, the construction
thus built can be delivered directly w thout delay.

Anot her objective of the present invention is to
provide a prefabricated structure having an optinmm
ductility in the case of seismc actions.

A further objective of the present invention is to
provide a prefabricated structure which allows the
above objectives to be obtained in an extrenely sinple,
econom cal and particularly functional manner.

In view of the above objectives, according to the
present i nventi on, a prefabricated structure is
provided, having the characteristics specified in the
encl osed cl ai ns.

The structural and functional characteristics of

the present invention and its advantages wth respect

to the known art will appear even nore evident from the
following description, referring to the enclosed
dr awi ngs, whi ch show sone enbodi nent s of a

pr ef abri cat ed structure produced according to the
i nnovative principles of the same invention, in which:

- figure 1 illustrates a preferred enbodi nent of
the prefabricated structure, object of the present
invention, represented in a sectional view according to
a vertical plane;

- figure 2 illustrates a second preferred

enbodi mrent of the prefabricated structure, object of
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the present invention, represented in a sectional view

according to a vertical plane;

- figure 3 illustrates a detail of the structure of
figure 1, in a perspective view and on an enlarged
scal e;

- figure 4 illustrates a detail of the structure of

figure 2, on an enlarged scale and wth a partial
vertical sectional view,

- figure 5 is an overall exploded perspective view
of the components of the detail of the structure

illustrated in figure 4;

- figure 6 is an overall expl oded, partially
sectional, perspective view of internal conponents of
the detail of the prefabricated structure illustrated

in figure 3;

- figure 7 is an overall expl oded, partially-
sectional, perspective view of internal conmponents of
the prefabricated structure of figures 1 and 2;

- figure 8 is a perspective view of the detail of
figure 7;

- figure 9 represents a plan view of a further
angl ed enbodi nent of the prefabricated structure,
obj ect of the present invention;

- figure 10 represents a front view of a detail of
the structure of figure 1.

Wth reference to the enclosed figures, t he
prefabricated structure accordi ng to the present
invention is indi_cated as a whole with M.

The structure M defines a surface or wall - that
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extends vertically, and conprises a first prefabricated
element 1 having a parallelepiped conformation produced
in concrete suitable for being assenbled superinposed
with respect to a second prefabricated elenent 2 again
having a parallelepiped conformation and made  of
concrete .

According to what is illustrated in figures 1, 2, 3
and 6, at Ieast‘ a pair 3 of reinforced concrete bars 4
suitably spaced between each other is imersed and
englobed in the <concrete interior of +the elenent 1
which also conprises a netallic plate 5 preferably
having a substantially octagonal form which is welded
and positioned in correspondence with a lower end 6 of
the prefabricated element 1.

The plate 5 conprises two cylindrical pass-through
holes 7, substantially situated at the ends of the
plate 5, at a certain distance from each other, and in
which respective termnal ends 8 of the above-nentioned
bars 4 are inserted and fixed.

The plate 5 also conprises a cylindrical pass-
through hole 9 positioned‘ in the centre of -the sanme
plate 5, and in which a screw 10 is suitably inserted
and housed, in the assenbly phase of the wall M, said
screw being suitably inserted inside the <concrete
element 1 through a hollow seat 11 situated in the

element 1 itself and through the interpositioning of

washers R.
Again according to what is illustrated in figures
1, 2, 3 and 6, the elenment 2 contains, imrersed in its
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concrete interior, at least a pair 12 of reinforced
concrete bars 13 suitably spaced between each other,
and also conprises a netallic plate 14 preferably
having a substantially octagonal form which is welded
and positioned in correspondence wth an upper end 15
of the prefabricated elenment 2.

The plate 14 conprises two cylindrical pass-through
holes 16, substantially situated at the ends of the
plate 14, at a certain distance from each other, and in
which respective term nal ends 17 of the above-
menti oned cylindrical bars 13 are inserted and fixed.

The plate 14 also conprises a cylindrical threaded
pass- through hole 18 positioned in the centre of the.
plate 14 itself, and in which the above-nentioned screw
10 can be suitably firmy screwed, in the assenbly
phase of the prefabricated structure ™M, wth the
el ement 1 superinposed with respect to the elenent 2.

In this way, the structure is consequently "dry" -
assenbl ed by fixed superinposition t hr ough screw
connection mneans of the elenents 1 and 2 wth the
injection between the two plates of a special high-
resistant fluid nortar, which ensures the continuity in
conpression of the concrete, i.e. making the assenbly
of the structure rapid, effective and conpletely
i ndependent of atnospheric conditions.

According to what is illustrated in the enbodi nent
of figures 1, 2, 3 and 6, the connection, indicated as
a whole with the reference K, by superinposition of

the elements. 1 and 2, is obtained using a screw 10
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suitably dinmensioned wth a higher resistance wth
respect to that of the bars 4 and 13, thus giving the
sane bars 4 and 13 a vertical continuity.

According to what is illustrated in the enbodi nent
of figure 1 and in figures 7 and 8, the connection,
indicated as a whole wth the reference K2, by
superinmposition of the elenents 1 and 2, is obtained
using a screw 10 suitably dinmensioned and wth a
t runcat ed- coni cal term nal end suitable for Dbeing
screwed not only in the threaded hole 18 but also in a
die D, thus allowwing a substantially self-centering
assenbly of the ©prefabricated structure and also
regul ati ng t he verticality by pl unbi ng t he
prefabricated structure and acting on a pair of dies D
wWth a mcronetric regul ation.

According to what is illustrated in figures 2, 4
and 5, the connection, indicated as a whole with the
reference K3 in figure 2, by superinposition of the
elements 1 and 2, is obtained using a screw 19 having a
certain length which is greater than that of the screws
10 of the above connections Kl and K2, said screw 19 is
provided with a threaded end 19a suitable for passing
through the hole 9 in the plate 5 and being screwed
into a pair of corresponding dies D' suitable for
regulating the verticality, and an opposite end 19b
suitable for being screwed into the corresponding
threaded hole 18 so as to enable the interpositioning
of the tightening beam T of a plugging panel PT, which

therefore remains firmy englobed in the structure.
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Finally, it should be pointed out that for each
structure M, there are two pairs of connections K2 or
K3, or a pair K2 and a pair K3, which allow the
centering of the structure and its vertical adjustnent
and as nmany connections Kl according to the static
requirements (as illustrated in figure 9).

In order to be able to produce nuclei conposed of
wal | structures and having torsional strength, an
angular wall has also been constructed in which, in
addition to the connections K, there are also three
pairs of connections K2 or K3 to enable t he
registration of the verticality of the angular walls,
subsequently adding connections of the above-nentioned
type Kl . The necessity, especially for seismresistant
nuclei, of having a strong reinforcenent, both flexural
and shear, has led to the filling of vast wall sections
with connections of the KI type, wth plates arranged
at nodul ar di st ances.

The dry-assenbly of the structure is conpleted by
positioning tiles on the top of the structure M, which
are fixed with pins or pets (Figure 10) to create a
rigid floor, wthout requiring collaborating castings
to transfer the horizontal plane forces to the vertical

wal | s.
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CLAI M5
1) Structure (M with superinposed pref abri cat ed
concrete el enent s (1, 2), in particular for civil
bui I di ngs, conprising netal connection neans (4,13) for
the vertical connection of said prefabricated elenents

(1,2) and bl ocki ng means (5,14,10;19) of sai d

connection nmeans (4,13); characteri zed in that said
connecti on nmeans (4, 13) are consolidated in said
prefabricated concrete elenments (1, 2); said bl ocking

means (5, 14, 10; 19) conprise screw fastening means
(10; 19)

2) Structure according to claim 1, characterized in
that said connection neans (4,13) are imrersed in said
prefabricated elements (1,2).

3) Structure according to claim 1 or 2, characterized
in that said connection neans (4,13) conprise, for each
prefabricated elenent (1,2) at least a pair (3; 12) of
reinforced concrete bars (4,-13).

4) Structure according to claim 3, characterized in
that said blocking nmeans (5,14,10; 19) conprise, for
each prefabricated element (1;2), a plate (5;14) welded
to the prefabricated elenent itself, in correspondence
with an end (6; 15) of the prefabricated elenent (1;2)
and fixed to said pair (3,-12) of bars (4; 13)

5) Structure according to claim 4, characterized in
that said fixing neans (10) conprise a screw (10; 19)
suitable for reciprocally fixing tw of said plates
(5, 14) to each other, wel ded to respective t wo
prefabricated superinposed elenents (1,2).

6) Structure according to claim 5, characterized in
that said screw (10; 19) is suitable for being inserted

in a pass-through central hole (9 of one of said
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plates (5 and being screwed into a central hole (18)
provided with a threading of another plate (14) formng
a connecti on capabl e of cont i nui ng, wi t hout
interruptions, the assenbly of an overlying plane.

7) Structure according to claim 5 or 6, characterized
in that said screw (10) is truncated-conical, acting as
a centering and for the micronmetric regulation of the
verticality through die fixing neans (D

g8) Structure according to any of the previous clains
from 4 td 7, characterized in that said screw (19)
between two of said plates (5,14) has a |ongitudinal
dinension which is such as to cross a tightening beam
(/. of a plugging panel (PT) ; die fixing neans (D )
bei ng envisaged for being screwed to said screw (19)

9) Structure according to any of the previous clains
from 1 to s, characterized in that a floor is
positioned on the upper part of said structure (M and

fixed by pin or peg neans.
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